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1 1 

V (l^V^M) «O±SBft3Mfi*£'trjrr£<0tEH (JBJIT rBBjfeHBJ ) 1*3 K 

[it 2 ] 

1 mm^m^mmwx^ o -c, 

[If 4 ] 

[If 3tg 5 ] 

[fi](7)#tL^loJ: U 0i (i=2, N-V+l) SrlRjfe$£ffil*3fcfcv>_hIB'ffc*li 
KJt*i-*4HB-9-W©*3fe*filfcL, j=l, N-V+l fcU dj t^nii: 

j fc<^Sgg|t U v *4S-%<D&-£ t L, r j i = (d j / v) c o s 6 i t Liz^ 
&K&WZ>, 3 iSI#e x p ( j w r j i ) (N-V+l) X (N-V+l) O 

Mfrfll H n b f ( « ) * ^jft-t & ajiff yiJ^JK^S t , 

®@ff^JH N b p (a») OS2tfT?!lW (») =Hn b f " 1 U) SrNBFffyflW (a>) 
t LtltUt^NBFM^i, 

tUiE#2 004-3093034 
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1] 



N-V+l 

F(co,0) - £ W lk (co) exp(j co d k cos0/ v) 

mm i lam^m^^s-e* o t n 

7 ] 

8 ] 

V (l^V^M) «OJi|B'ftfE'fil*^tr^f5feO<effl (&T l"l£5£f£BJ t^do ) rtfc 

1 0 ] 
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i&wo%m m-^frmmw. m^nnum, mttm-fvrjARxmmM* 

[0 0 0 1] 

z<D%Wl±, it&l©af^t:ML, #K> (Btt«-^) 

MLtzmmmm-m-rzo 

[0 0 0 2] 

Bl ind Source Separat ion) teMffftl h iXX V* & „ 

iii© (a) »±, zo7?4>Fm^frmwift*M&mizmKLtz7uy?mx$>2> 

3 0 lfrb5k*tbfrtzmm-%-s i (i = l, -,N) rt*iB-&U (iO«tttMfil) 
W-te>^3 0 2TMR8«IS*i*Jfci»TK4JV>t\ ^©SliSO'ft-tx j (j=l,-,M) <Dfrfr 

e», m#^-fc»J?tL^^ffi-^ y k (k= i , -,n) ^^^ffi-To ffzi3 

[0 0 0 3] 

N^«fS3 0 1(O|ii, M«:^>t3 0 2 OlSgfc> s i * if i©tf i3 0 1 
■^Si) frhSk^bfttzm-^ (flHMO , hj i ^ifli:5^ifl^>t3 0 2 ( 

ijL^ff Si fc* Jo* hj i <D&frTkfr®& 

[0 0 0 4] 
[&2] 

XjW^ELhjiCp^Cn-p + l) • • -(I) 

i=lp=l 
[0 0 0 5] 

-JB»«fc«*-CJ: 0 ^ <J&$.i- JiJ:^f>, ±i£©5*; (1) ^SEtfc ( 

DFT) =SrJgLT, «^*l^|«I-ffl»8Mi*K*!ftL/s±^IWH*a^ i fc^S&-C*& 
o l*«-«aM!WH*-C»4^ -tifcosS (1) tt, 

X {to , m) = H ( to ) S (<w, m) 
t%&o iit, <uf4JSife®u mliDFTi:ffiv^7>-A©l|i^to H (a> 

) 14, ^Oi j 3?*fcflM-«! i j * T©JH«»IS#H j i U) (M 

ttiiE# 2004-3093034 
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^ ^-i? : 2/ 



XN) f?yiJ-C4>*K J2JL&£*L*ifrfrfTBIi:lif.So Sfc, S U, m) = [ s i (a., m) 
, — , sn (co, m) ] T X (co , m) = [Xi (co, m) , — , Xm (co, m) ] t 

wt-e-tL-ett, wfli^fciiaMt^oDFTttjft^io ib* [«] T » « ©isiitf w 

Sra-fo S («, m) Jttrx (co, m) fi^* h JUT?**. 

10 0 0 6] 

£Lft, l*«-JSIiMft«**CttW*fl^. 

*-*\ W (co, m) fOj kSS*£* * j TOiWflr^fe^llHt* y k 
Offlftltt&^Wj k (co, m) (N XM) ffyO-C**fci**o £?>W (co, m) * 

Y («, m) =W (co, m) X (co, m) 
fc&£ 0 Cu-CY (co, m) = [Yi (co, m) , •», Yn U, m) ] T it, l$W-JB 

»IMRJ*-eofl-Jt#^-r*0, £*i*«i«*W*»i*7-y*** (idft) tsit-e 

, M-f-s i OJM5fc*f L^-lfcL^v^ -t%fr%, k=i fc»±Rfc*v» 0 tfc, Y ( 
<o, m) h;v-C<b-5>o 
[0 0 0 7] 

<#«tfT?!IW U, m) (7)St> 

BSStii, «aiffi-^0**»e>«-*tf3?!IW (co, m) *„ 

^SUS-^-W (to, m) <oa5fe<^>/i*^*^ft^tt. (a) 8fctJft**<fCJ:*^rtfe, 

(b) m-%<oxj*~-x&*mmLtt&* (c) ^^j^tsEts* 

Z&ffitt, m±L$>frfr%v(ICk: Independent Component Analysis) fcBf if ti& . N = M= 
2<&*^fcov>T\ £©I CACiSfl-Hiieo^nf ^H*. 811« (b) Ka^o 
HSIS - J9&9MHtt4>I CA-Cli, ffi;tMI^-Y («, m) <7)^^ s Svn:ilc:^§i^ 
, ^SOW (co) =w (co) +aw (co) Ki 0«^cWK^B*ffv>, #)S«:K*5tf& 
#SHt?!IW (co, m) ^r^a6^o I C A53«T»5eSB 3 0 5 01 

AW=/c [I~<* (Y (co, m) ) Y (co, m) H >] • • • (2) 
t V>5N5f& <t <9 AW (co) &;&i6£o -fib [a] H {4 a ^^^S^/p-fo I 

I C AT-^^ibtL^^v^-r Aii, MII^^fAt^So 
[0 0 0 8] 

I CAtS±«^<&»£ttfc*BLT5M^fr-5;fc*, iO*»ff9llW (co, m) £/Bv> 
, Y' (co, m) =W (co, m) X (co, m) i:ioT#ttL^ Y' (co, m) = [Yi 
' (co, m) , Yn' (co, m) ] T JOW^tt*ttfc;fc£ Sffifttt 

jlEJ^Offit'tt&flK 5 a."jr-*>a V (permutation) Oftft ^tt 

Yi (co, m) -e-O^fet LTti, 5fr8tfiW$tfr?!) (N 

#MO*^ttMoore-Penroseffl^j&fr?!I) £ ffi V>T# <b *L*M^^>4i^PJ*^^l Sr^fE 

iw^aiff^jw (co, m) <Dfr*;uijfc;i&#8:*\ mwiWim-e i&B(Dfrmm-%v>i@ttm 

| Yi (co, m) I ©*IB3#*fclfiKfc**3 fc^KfrfllW (co, m) <Z>*t£ Afr^x. S 

«fll#Yi (co, m) eKD;i-5af-v'3>^5:fr% 
[0 0 0 9] 

*£$Otttt1££^< itfc*^- 1 ; > ^(scaling) O»*fcPf^ 0 
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fffi^JW (o», m) 0>mfM (N + M^^tiMoore-PenroseHm^^J) W~ 1 U 
, m) itHU ^Btfi^JW U, m) ©#frwi («, m) Cov>t 
wi (<w, m) •*- [W~ 1 (hi, m) ] j i wi (a>, m) 

-e-L-r, JKJ!ffc^#$«)ttactt*#ftL*:^»ff9i|W U, m) £JBv> % y («, m) 
=W U, m) X U, m) KJ: 9#JSife»^#M-i§-*»*o 
[0 0 10] 

±a©«fl0^ov>-Ctt, fllAtf* 5£ (2) ^^ttS^aL^HSfefcLf, y$ (Y 
)=j5 ( I Y I ) • e x p (j • Z (Y) ) , ^ (x)=sign (x) &i?£JBv>;z>£ 
£rt s T-§<l>o i&OJ:?^ permutation^^ LTti, flflxJ*. ffi-tPJ^fS] 

fr&tHtttmzm^&z *tLK<D\,*x\mwFjctgtiK&v\,-> 0 ic 

[0 0 11] 

£ tammx-joZo ztitfx;*-x&K£zi5mx$)2> 0 

[0 0 12] 

-Fiio^W^n fi& KSt*LT@e« $ fix v> & t -r & , -fe >-*Tfwi § tt^, 

[0 0 13] 
[0 0 14] 

[mi 

Xj(w,m) 



[0 0 15] 

o 

ffiSE# 2004-3093034 



Xi(to,m) 



Xj(w,m) 



(i*j) 
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* (N=3) *-fe>"*M (j=l) S.t^-fe 2 ( j = 2) ■C«WLfc»<fr©0hNfclK 

(a) ttffiffisxtt**BJko**fflv^T^****fcw, (b) immmtmim&tzm 

•e-*L-r*LN= 3ffltf>* vTs 4 0 1 -4 0 3^v>{±4 11-413 t:^St'i^ Ci:^^ 
[0 0 16] 

a i , a 2 , a 3) o 
•?-LT, AW v**fl£j£«&3 5 4 Ki3V»T, 
[&4] 



M k (co,m) = - 



1 .^.S^^H -(3) 
0 otherwise 



J^7^^t*So ifiTO3 5 5C^V^Yk (<w, m) =M k (a>, m) X 

i (w, m) OjSHLSrffv^ k#BO*f***»4, j {i«jtO-fe>-9-#-^-T-* 

Wj k (a>, m) =Mk ( (n , m) for j = lor2 
W k i U, m) = 0 for l + j ( l = 1 , M) 

[0 0 17] 

(Wilf, *«fM s *1R2#H«o ) o 

1112 (t£*£3) \±, z<Dxs*-xm'£*)m&nm*mfe't2>-%&imi-f2>izib 

[0 0 18] 
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H*5] 
X^CO.m) 

X 2 (to,m) 
_X N (w,m) 



H n (a)) 
H 21 «o) 

L H Nl(^) 
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5/ 



H 1N ((o) 
H 2N ((0) 



Hnn(U3) 



'Si(w,m)' 
S 2 (io,m) 



• • • (4) 



H 21 (co)/H n ((o) 



S N (co,m)_ 
1 

H 2N (w)/H m (co) 



H N1 (to)/H n (€0) ••• H NN (ti3)/H 1N ((o)JLH 1N ((o)S N (<o,m) 



H n ((0)Si (03,01)' 

H 12 ((o)S 2 (to,m) 



(5) 



H(to)S(o),m) 



(6) 



Y(to,m) = S(to,m) = H(to)~ 1 X(to,m) • • -(7) 



[0 0 19] 

a c# 2 ] t mm^miz * \) „ -3-*B*Httt-#«R 351. * ? * * 
y >^«B3 5 2, ^ffi#ffi«u3 5 3> A-r ^-y ^^^f^j*«3 5 4 Rvm-^ttomu 3 5 

A 

X(a),m) = M k (to,m)X(to,m) 

£#&o -r^TO-feV^omilJ'lt^X (a,, m) = [Xi («, m) , X 

m U, m) ] T Kov>^Ut'Jv^^Mk (a>, m) fcitffl-f&o iWtl|fJx.l^ 

[0 0 2 0] 
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[&7] 

X j (to,m i ) = M i ((0,m i )X j (w,m i )»H ji (to)S i (w J m i ) • • • (8) 



z<D&5\zj£®t>ntzftmmnx ~ , (a>, m,) w®^gttj«B3 5 6fc:aie>*u ^e- 

"M k (w, 



Hji(co) = E 



L M k (to ; 



>,m i )X j (co > m i )" j 
^m^XjCco.mi)] 



= E 



A 

Xi((0,mi)_ 



LHu^^m,)] |_ H ii(")J 



• • • 



(9) 



ZkK£*)H" («) ^a^e^tt^o it\ E [•] Si. mi KM 
itfi^jH" («) " 1 3&*^46e>tL-& 0 ^U, 3 5 8 C*v>t, ±i&0;£ (7 

[Wiraft 1 1 #UB 2004-145172 

[##1^5:1^1] S. Rickard, R. Balan, and J. Rosea, "Real-Time Time-Frequenc 
y Based Blind Source Separation," 3rd International Conference on Independe 
nt Component Analysis and Blind Source Separation (ICA2001), San Diego, Dece 
mber, 2001. 

[^#1^5:^2] F. Abrard, Y. Devi lie, P. White, "From blind source separati 
on to blind source cancellation in the underdetermined case: a new approach 
based on time-frequency analysis," Proceedings of the 3rd International Conf 
erence on Independent Component Analysis and Signal Separation (ICA'2001), p 
p. 734-739, San Diego, California, Dec. 2001. 

[0 0 2 1] 

*J tctt** 1 L*#i*Li% 4H$*Jfci3»t*#*B*HltE («, m) 12 

, W*L*»«>ft*fl[ a i , .... a N V>T&®KW.tZ>\*'f-C$>Zo Lj&»U 
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¥±%\^tztb, i O 0 ^5--i s ISfe& i ti* f i e <^)f * ? /Jn $ v^ii ^ |< ^ 4 o -f-LT. 

*§<£>K Musical Noise tm*ti2>Mm±'*®:% S J Z> 0 /t-f-^y 

-7**<7> e <1--2> fc> fl-Wflt-^^ttftfeH* OjSMH^fc < fc«J Musical Noiseti 

[0 0 2 2] 

N>M«M#(^^^(^ rS^m^^^v^ a „K-c^-t^i fc*i«rfBKi-*J£«r**fft 

[»fi * m&rf * * 
[0 0 2 3] 

£<B3&W^tt±IJR«*#8fci"*fc*fc* N (N^2) I^)ff^L, Mffl<£>-fe> 

<o#^9^o^«*j|:ffiL, v (i^v^m) ffloftM^^tf^oma (&t ris 

[0 0 2 4] 

»ilMg-?-* , 2fllJSL±#^£U ^^^flt^Ma i , .... as 
[0 0 2 5] 

£<bic, am$tL^i5a^'(i-^t±. v (^m) iB<0M-^>**»fefc* h#x.p>tt^^ie) 

3] *m^X&%\zm^<05rmiP'e*Z>o l/:V=l^CI^ [f£#8:l] [ft* 
&3] <02FfefcJBv*Sift35fcfcv>o 

[0 0 2 6] 

[^ srnjfi-r & * <Dm&<oj&m] 

[0 0 2 7] 

1 OHifeW^] 

JEA3S^-A7*— ^«>^|Rl#tt«:fflv>/i mhfrftl&frWX?! Srfflv* 

ffiSE# 2004-3093034 
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Cli:icJ:«9#^$tL*> 1 *«*Lfcyn?^Bt*4 

0-k (k= 1 , .... u/{iLuli«tait) S.tflRS«-§-fl-«l«S 6 0 - k 
fflfcWSLfc'/ny *BT*&o 03Ji> El 1 XtfBI 2 5 1 - k <£> 

[0 0 2 8] 

*i*M«©ii««*x j (t) m) icaafcufc^ 

fl&Hit*tBS&3 0 K33V>T, #JK«*fc#i&1-*Nfl«>ft*lfca i , a 2 an SrlTffl 

[0 0 2 9] 

v^^flj«1^4 0 fcTft^Hta 1 , a 2 .... , a N V (2 ^V^M) IS* 

aa^arf, R3fe«-^ja«5 o - kK&^r^ mmm-wx, u, m ) frbvmom.m 
vmvm^zyLVtz-fx 7 & rrt^&^tft^^j fcf&ftu Ra^«-^*fttti§5 52 — 

kl?i<0-7^^OTtfXi («, m) CftffiH^Ctt, KJ&fS-S-X" (», m) 
[0 0 3 0] 

^i"^ 0 ^d-Cii, MfflORj&fS-f-X * (to, m) fcTJElfcU VfflOfl-«l«-^Y (o>, 

r% :it^>xfA©»ii> * [«^3] *m^zz.t#?m 

tab-So 

[0 0 3 1] 

[0 0 3 2] 

ioiu, n (ns*2) m<Dm^m^hmtbivfzm^M^L, Mi^nioi: 

#-fe>-9- 1 0 C*v»TiR«!$*Lfel*IIB«*0#««l'»-^x j (t) ( j = 1 , .... M 

mgE# 2004-3093034 



■12 0 0 4- 1 9 5 8 1 8 ^ ^-^ : 9/ 

) ajBttM4tlEM2 0fcSI&*L (*xy7°S 1) . ja%8cffi&$&fR2 0 14, @B#I^ 
gtfSt7-'J^»^K iot, t*Lfe©flr**li*WrkolB*«MiJ*«>il«ifll*Xj (« 
, m) fcg&i-* Uf>^S2) o i*LfeH««MI*^iWBfl|-*X] U, m) 14. ft 

*ffi*ffi»3 o&tm£«^«£&5 o-k (k = i, u) K&bti, ttmmnm 
w>3 o<z>tettfenmn3 at, mhfitzm^wcMHL<ommm^rXi <», m) *jbv>, & 
•tvti oraici3tt*ms!i'iii^**i-itz u, m) ^-sfflLScn^v^Tjtm-r* (*t- 

[0 0 3 3] 

&*3, Mtz («, m) tL-Cli, 00*. If, 
[§&8] 

Xi(<o,m) 



^ffi^ Zl ((0,m) = Xi (t0>m) (i * j) RtfiB<6ftz 2 ((o,m) = 

Xj(to,m) 



Xj(io,m) 



a* j) 



c:o$]T-{4, if it jfi©ttt?)2^^>tl 0 K^t&MMs-^-ITOffiMz i 

(a,, m) frh%t>tL2>^<Dm%Jjfa 

im) 

. -i z 1 ( (Q > m)v 

z 3 ((o,m) = cos — 1 — 

cod 

RoMlz {<*>, m) fcLTfUfliU ffl*MiMfaiS&3 1(4, ^<D z z U, m) &ft 

dOi^ClUi^tt^izs (», m) (4, y>^S53 2 Km<b*t, 

^^'J>'^3 2li, COfflJtizs U, m) *Nm<0?7X1,Z?7Z? U ( 
^f"^S4) o i©«Oft^, Zv*? y >^SB3 2 (4. ^ie»tt/;TOfltz 3 U, m 

115(4, 5 KffofcStLfcli* h A«)flft^, £43, £<00U±flM&-S-©»[ 

N= 3 <7)*)<0t?^)^>o 
[0 0 3 4] 

COiC^tSiM^ N (=3) i@^tr-^*#0^ 

fc*&o iO«^7^i"r//«3 2 {4. i^*iN (=3) ISO* 9* 9 1-9 3 
>/t*. -*U4, tflxJf, a^ft««[*R5£bt:^9^^ y >7LXi> X 
v>L, k - me a n s 97 * y > < <D%m^ffi%Z tfCV^^i* 

ISBN 4-915851-24-9, *1 0*J*#ISo) o 
i7 7^^y >^3 2T-£.j££*L£*7.**y >^<Z>«f&ttft3M»ttl|:«3 3i:^^ 

, -ft*fflf|-ltW3 3(4, N1®<7)#* v^^^a i ,32 a N *Jtffi"ta Ur^ 

T^S 5) o *#WK(4. Mx.lt fc* h^7A^7 7^^^-7^atfc ttii < 

(«J[±) te<B*Sv>#*fc a i , a 2 ..... a N t-fZ> (®5#I) o 4*. CttfcOft 

Mai . a 2 3n(4, N1HO4HB*<O20*#ft<&*£tefc&^^*o 

[0 0 3 5] 

£69$I<Z>ft^fia i ,32 ..... 3n ^Wfttt-ry^ftWPfflU 0 (CjUfctL, ^**1$mW> 
4 0(4, £*Libft3H£a i ,a 2 a N *5HRK«K>*£-*Go 

ttM5o-k (k= i , .... u) , Rjfe«^»«6 o - kwmmmm&mu 

7 0-kfci5»**tfclfe*tt (u*«fe) oftsa#tr*>*L* 0 

tiJiE# 2004-3093034 



4fcg 2004-195818 ^ ^~ v : 10/ 

7) o Jfcfcx v**|«HtpfflU 0 14, i^Go <75^*,> ft^GO«*^G c (« c liaWi 

W5 0- kCi^ 7^S8) o 

[0 0 3 6] 

Uf'^S9) o ii"C\ r»e>3&»4:5^RO-7^^J t(4, V (2^V^M) flwft* 

^/MSJ fc{4. Oi0tfl^:H:»tt (WitfUU) **l*U Tn-vtJMfcJ t»4 
Ofc+flvhSfc-lt (flg x. if. ^>f^;i/f(:MLr6 0dB^Tf) £^*1-&ri ? > #fc 
■£?)'liiKli&£t4&v> 0 
[0 0 3 7] 

«ji-et4> N-V + »)^|R$tL*5BAll^-A7 *—vo}i|fij#tt 

m^m^^n (go ^li+^^is*^*., ^*$tLS^§N-vo«-t<o^i^i (g 

"?X?ftJ&m5 1 - k <DWmf 5 l a-k (HI 3) K43V>T. ( (N- 

V+i) x (N-v+i) ) ©ITOJHn b f U) *^i"4o M®tr^JH 
n b f ( o> ) <D j i H^i4, Hn b f j i ( a) ) = exp ( j (u r j i) "C^)-?>o tzfzL- 
, r j i = (d j /v) c o s 0 i , » l4««Sfc<0S£»:, vttfl^OiSST?**,, 
^ 1 t4^f£HrtO^M^MJSi-^M^^«l36^|6l (G k coMSt) Ofati^lo, 0 
l (i = 2, .... N-V+1) (4RSfe^fflF , 3^^v^^'(i^^i-^^->B^^)«^ 
|nj (Go D G k c Olf) j =1, N-V+1, d j l4-fe>^l fc-tef-* 

j t^mSi (di (40) -C^^o £43, 9i (i = l, 2, .... N-V+1) Olfc^ 
l±0 6OJ:^:4:4o i" IfcBLLfcEBS ttfcMfllO-b 1 0 <S>*:&£JIC 

(lfgo-tvtl 0 tfi^fc©KiLi =M££M#BcD-fe>^l 0 t<D&m 
L 2 ) o ^LT, CLc^Hi^i i#B<B«#»fc*ifc.S«lfl-fc, H^t If S©-b>t 1 0 
^ftWi^t^Kt, i tc**JtSi-* * i t-t&o 
[0 0 3 8] 

^StLfcoKfi^HN b f U) HNBF^««IS5 1 b-k W£fc*U NBFffr» 
5 1b-kl4. C©lgff5lJHN b f U) S:ffiv\ 5B^|tf-A7t-7 (NBF) 0# 
tt^oNBF^JW (w) «rf^Jft-tSo £ft»±, II^JHn b f (ft.) Wjgtfr^JW ( 
en) =Hnbf — 1 (ft.) *Mtti1-&ZtX~'&bti%o 

iONBF^iJW (ft.) J4, »lRl#ttW#W5 1 c-kK^tU ^ffi]#ttft^ 5 1 
c-kf4, iONBFfr?0W (ft.) ©lfrB©!S**Wi k («) it, 0 Srffi-^OgJSfc 

[tio] 

N-V+1 

F(co,0) = £W lk (co)exp(jcod k cos0/v) • • -(10) 

k=l 

^4itS 0 &4J, 0<a3X.*9;frJ4±&?>0 i i:|WIC-e$)*o 

j£g&5 1 d-kf4, £<0»fflJ)lteW»cF U.0) £ffiv*T, »&*43&IK<&v**Md 
c (a., m) Sr&^i'&o 
4jSt4^^Moc (ft., m) t LTt4. |?!]xJ4\ £?>}f |6j#1£F U, 0) S# 
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[vx^ 1] Mdc ( w , m) = F («; , z 3 (to, m) ) (11) 
[0 0 3 9] 

2] Md c (to, m) = I F (to, z 3 (to, m) ) I • • • (12) 
tlWc^^v^^MDC (to, m) iLtUv^ 
07 (a) tt. [v** 2] (flHH£N=3, *>taM=2 0»^) ^LTV> 

ai^vrOtHot^i, 4*, CO rrfb^&^flcov^j M ( = 
V) =2®<7>m-%r (iiflia 2 RWas 2FI8JJ: OH*"*"* 2 £R5c«-f-fc I 

rami"Sfei60feO-C** (»i7 (b) , (c) o 
[0 0 4 0] 

%1z, JBLTOJ:$fc, fltffl$mF (to, 5) «IU^tv^^M DC (to, m) 
fcLtUv^o i^t\ Gk©53HWlv»|:|i)^2o^)ai fctfe* *L£ffi*Mt z 
3 (to, m) O«*"r^-C*R56fl|-S-**fcif^ 0 ifc, GkCai ^aN^ifti* 
^ 0° ^za (to, m) <au 18 0° ^ z 3 ( to , m) ^ a n & fS&m-VffliUZ.'g 
tfiOfc1-* 0 £«bK, Go fl G k c OSfOtf©Sv^:i^9 2o?)a i fcife**L* 
ffl*tiftz3 (to, m) (DW^-t^X^^m^rWtLtVf-JHo Ztz, G o fl G k c K a i 
aN HH^tfii^h^ 0° ^ z 3 (to, m) ^ai> 180° ^za (to, m) 2£ a n £ 
»*«#«*»c#tf fir, R&flmWft, Kt*«-f-Ri«oir-fc ) p>*=tJR$ 

[0 0 4 1] 

mi 1] 

fr**? 3-3 

x/r fF(w,z 3 (w,m)) z 3 (w,m)€^ft^-^^CD^ , x 

M DC «o,m) = | F(to 0r) Z3(to m) , -<13) 

, x f|F((o,z 3 ((0,m))| z 3 (io,m)€^fs^^Jt^O^ , . 
M DC (co,m) - F((o 0r) ( z3(to m) £ "(14) 

*v7^Mdc (to, m) tLTUv> 0 ::t«r W\ lfe*«-f-«*0»^CO^ PI 
^^ieifit*J:f ifiv4^^Mta 0 H7 (b) CO [v^M] 

[0 0 4 2] 

1 2] 



a z 3 (tc,m) € PS^'fi-^-^^ 

MdcCcciii) - <|b z 3 (to,m) € B^fif-^^W • • • (15) 

z 3 (io,m) € 



|F((0,z 3 (co,m)) 



OX^iZ, R£«^«*0»[Wte$r— flfcfclfc-^^MD c (to, m) fc/B^SCifc 
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*£HiSfcfflv^ b t LXl*Mx.tt, ftftm&<Dr4 £>/h3fc4iI£fli^a 
o HI 7 (b) [-7**5] («-*HfcN=3, ^^ttM=2^) fcflt* 

[0 0 4 3] 

ELL© J: ? fc-v^ffcj&SBS 1 - k'?!k]&Ztltzffibfr%:J&tf.<0-?X?lAD c (a., m 

) am^m^mu5 2-kKmbti, mfem^wntins 2 -ki±, i©ife>*sj^ 

SMXk " U, m) = [Xk 1 " (», m) , .... Xk m («, m) ] T 
tJ Ut-^SIO) .ot>), RR&M-tfltBffi 5 2-ktt. Rtt$ftm?M D c 
(«, m) i^ftfJlcO«lifX (a,, m) fcfcfflv*, Xk " («, m) =Md c ( 
a,, m) X (a,, m) R^-^Xk " («, m) «r£Jt-f4 (H2) . 

[0 0 4 4] 

i<^pi^'ft#Xk " (a,, m) j±> RB3t##^M6 o-kK3£<b*u m^m^mm 

6 0-kli. iOlSeifXk " (», m) fc^flrtS Uf-^S 1 1) o PI 
5eff-tXk * (ft,, m) =Md c (a,, m) X (a,, m) It, V (2 ^VsSM) IS^f-f- 

x.i£ [flBMfel] T^ifc^fc:* (2) *JBV>T4Mi*fT7o 
[0 0 4 5] 

*HJfe«t**5»t* I C Afc**4Mrett, if, I CA$MStfr?iJ3f5e*R6 1 - k fcfcv* 
PI^M^-Xk " (ft,, m) £fflv>. T«f&<9:£ (2) *>«Illfcfi£v»fl-«fT?flW U, 
m) „ £*>#«?tBIW (a,, m) O&jfcKti, 

f-'>3VjSfft»6 2- k^P)©tiSMYi ! (a,, m) ©7 -f - hVty ^ *fflv>4 0 ^JR 
$ ft/;^fi|fT?!JW (a,, m) liA-Uf->3'/M6 2-k£Sai'b*U A-5if 
->3^*»6 2- ktt, ^OflUfrEIW (a,, m) fcRjgflrf-Xk * (ft,, m) &/H 
v> N Yk (ft,, m) =W (a,, m) Xk * (ft,, m) O^^^ff ^^rfl^iXO^mm^rY 
k (ft,, m) = [Yk i n k 1 (ft,, m) , Yk v n k v U, m) ] T 

Z>* -e-LT. A-^af-->3>li|^56 2 -kli, 00*.!*, CO^SMB-f-Yk (ft,, m 
) £ 7 4 - 7 * U [t£3fcft 1 ] -CJfe^fc^-ePerautationPgjH t»fti-4o Permu 
tationWI«W«l*ft. ><- 5 a x- v a 6 2-ktt, £ b K, Y k , ( 

q=l, ...V) *»if<0JK#-t^Jt(S-r-&O3j»Sr^'t^^««l«:, 55-«Mg#Yk q (q = 

^l2"f o 
[0 0 4 6] 

Affte^a. mx.it, A-uf-'>3«6 2-k^ ^*fir^jwmffy«j (n+ 
mi 3] 

6 fl = arccos a — — - — • • • (16) 

1 2) o of J). s*-$*7-*sa>m&M6 2 -kit, Z.<DfrMm-%Y k q 
**IIk q 3&*ft#$*Lfc#^K«-^Yk q B#IBI«J*Setfe*R 7 0 - kKMktL, Bfffl 
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»M**0«-9-yk (t) = [y k i nkl (t) , .... ykv nkV (t) ] T K% 
i^^^nk q 6 *i/rv»* 0 Lt, i^W^Jfto^-Bifli-^yk (t) ti 

#-5§-$c£SB8 0fc2&fc*L*o 
[0 0 4 7] 

T**ftOfliau Ot'isv^T. GtGk <^S1*^-G U Gk £$r£fcG£L (Xt» 
■fS 14) . ZOffitzttG&Go ■C**;&»S^* i WBf-f * Ur^/S 1 5) « 
G = Go T-&lt*U£*x ? 7<D*8mKM2>o —2k G = Go t?ab^t^ 4§-**frfr*B 8 
0K£V>T. &&mk (l*ll*«*ft»7 0-k/k=l, .... u) ^<bffi*$tL^ 

ant-tyk (t) oa^/jK-fr^frv^ Ni@-r^-co«te-^*#^> Uf*^si6) 

0 tt»^8 0li, -r^TO^kJCiSV^TlWIC-^^^^o^JlHi-f-y k (t) 
L4v^, t^tOfl-Ii^-yk (t) *ft**Wfc5Mt'M'y k (t) t LTtb^jf^ 

1 *^i-^^n k q *#o$M8M&-if-yk (t) tt3&o#ttkfci3V*T»&*i/Cv*a» 

^ ftitt^»8 0tt, ^tL^ioo^-st^-^y k (t) **^jca^L-cm*i-4*», 

& o 

[0 0 4 8] 
[SU] 





sim 


SIR2 


SIR3 


SDR1 


SDR2 


SDR3 




17.3 


11.6 


17.6 


8.1 


7.4 


7.1 






5.9 


17.6 




13.4 


17.4 


18.5 


7.0 




162 


13.0 





doM-efi> iitat, 3A<Dm% (im2£ • &i£i£) K.xzitpm-**m^ 

al/-Htv^o ^tf<^s I R ti'H-i-fcj-fc&W^Jfc (Signal to interference rat 

io) (dB) -CafeJ), frim$Z*7&"tnM-?1bZ>o ttz. SDRttfifttltt (Signal t 
o distortion ratio) (dB) *) . H & 0 fcfcd* 

*#vv£#tttB#&v»c:fc*^LTv>*o * it. S I R 1 JUTS D R 1 l±te# 1 SI 
R 2MS DR 2 lift 2 fc„ S I R 3 S D R 3 ttjg* 3 K, **L-F*L**JEdLTV>£ 
o Sfc, *fi©f-^lil2gi:*ctv^^ £*Uik= lO^O^St^**:, k 

[0 0 4 9] 

2 C jfc^l&SC* v» S D R £ fc 1 1 V> 4 . £ *U±^(DmiP'J?%^frM 

M i >9 &\**lfr£Km-t3r*&M"?ftmt& tztb K^&b-Oh Z C t o 
Cf£2O|g;&feO^g0 

[0 0 5 0] 
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^<^ffi^^fi i o o tm^±<offi^ti, Pi5E«#«a5 5 o - ktmfcm^ftj&w. 
1 5 o - k Kwz&frt), m%.m^frmu6 o - ktmfcm^frmu 1 6 o - k 

[0 0 5 11 

t-r, m$L&mi$iM&n2 o^^Ltzm^mM^mmm^rx j u, m) tt^ 
3 o (omwnmn 3 1 . m^m-^^u 1 5 o - k <Dmmnm 152-k 
m.^m^mu 1 6 0 - k <Dm\mu 1 6 1 - k ft*«*ffi« 3oi±, mi 
<D$mv>Mm£mm^ nnmn^U3 nz^x^m^mnmz u, m) oti 

4iai,a 2 aN ^{fit^o #M|-C&±. Mfz U, m) t L"C\ i# 

§ i: j #10ffi5t0 2oo-fe^-iMc^lt^SIM-^ra^ffiMz 1 («, m) ^£>#£>*i«& 

[mi 4] 

, -1 z 1 (co,m)v 

z 3 (to,m) = cos — 4 

cod 

[0 0 5 2] 

Cl*L«btf>ftiHia i ,a 2 anil, 4 0 Rj&Mffc&W 1 5 

5 1-kfcjHfctW v^^^gpi 51-kli, 2»v^^ 
Sr-f^i-^o lo{i % V (^M) ffl<7)«W^L^:RS5fe#-^X * (o>, m) £ttffi1"& 
lztbo>^X?X'$>t). mi<nmfo<DT&MK&Ltzfebfr%Mft<Q'*A?Mv c U, m) 

[ftl 5] 

{1 a k - e < z(to,m) < a k + e n „ ' . , . 
k . (k = l,...,N) • • -(17) 

0 otherwise 

Cli-e, ^^ffr&SM 5 1 -kri ? £j£L£ri£^&^#cO'v;^MD c («, m) J± 
KJfe-fg-f-affiaSl 5 /^t'J^^Mk (a>, m) l±R5fefll^*fflS 1 

6 0 -k^tWl 6 1 - k K&htlZo 

m^^&U 1 5 2 - kti, &bfitzj$bii>-% : fe$k<D-**?MD c (a>, m) £MJ 
#-5§-X («, m) K»ttfcR£«*X " («, m) =Md c (a,, m) X («, m) £31 
m-fZo i^R&5e«-f-X " («, m) fi, V 1H Lfcfc^fc iE*R 3 *L*«>"^ 

Ps^-t^Mi 6 o-k^^tts#^^st^tt ct£3fefe3] ■ca^fcS'&ff^aifeffi 

[0 0 5 3] 

-f-i-CS-f, RJgM^HHWl 6 0-k«)«»#«l 6 l-kH*v>T, X k * (oi, 
m) =Mk (<», m) X («, m) ©ifcftfcfrvv m©«#0**^tr^*«#Xk 
U, m ) £#*o -€* Lt, iO^iffXk " (a>, m) * «-£«S«5£fiB 1 6 2 - k 
!Mgt^l6 2-k^v^ iO^-HlfXk " («, m) fcfflv*, [ 
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1 6] 



Hji((o) 



r M k ((Q,m i )X j (co,m i ) "[ 
|_M k ((o > m i )X 1 (to,m i ) J 



= E 



Xj ((0,111,) 



n_H 1I («))S i ((fl > iii 1 )J L H n 



(CO) 



LXi(co,mi)J 1 " nx - nx " , "" J L -u( w >. 
tCfcoT^fr^JH " £$l5£1-<5o ft*. iO?i^fT?!JH * XfiNXMi: ftoTV* 

iom^-^JH * ^m^m^ i 6 3 - k izmhti, M^nnn-u H3-kii, t 
Rse-fi-si-x^ u, m) fc**j£-r&vyy<3**3c»)fflu vxvoje^^ih ~ m *ftjft 

[0 0 5 4] 

^c&fr^JftifSB 163-ktt, f&SLfcjE^rfrTiJH * m O&fi^JH " m " 1 U) £ 
ftiL, 1 6 4 - k i:«4o 1 6 4 - k li, ^ffiffiHil5 

2 -k-efttfflStLfclRj&lg-S-X " U, m) t. aWr*mJMH 6 3-k*»fc33l&*Lrt:i£ 
fi^JH "m ~ 1 U) £fflv>. Yk U, m) = H ~m " 1 U) X " («, m) fcJ: 0 
. VtiB<00-HMf-§-Yk U, m) = [Yk i n k 1 (», m) , Yk v n k v (a> 

, m) ] T Zmfc-fZo ft*. ^Ifi^Yk q (q=l, ...V) ^OKfe^fcttlfr* 
&©3fr*^*^W«<&ffr#*±, Htf^<^^: (16) &C*v*T. W" 1 ^t>9CH*u £ 

[0 0 5 5] 

C* 3 «>**©JB«] 

■§-i:-f-*«-e*4o ft*. *3^«n*v>r»i©*ik«)3g«lfc#ji+*WlKov*rttii 
^uyn? ^si-c&ao ft*. m9K&^xni<D$m<D : &i&£&mir2>mi&it'^>^ 

•Cli. *l^Si^S8i:rac«F^-«:#Lfco 
[0 0 5 6] 

m 9 K-w^-r* «t -5 k. # i o^jfeo^a8o«^fli«it 1 *^®o-ig^««« 

2 0 0 fc3»*±Offlal/St»±. R56te#f&*« 5 0 - k **R3fefl|-^jR« 2 5 0 - k Kfi# 
&=b&&. XW^JROflT-f-fl*)*** 2 0 0 1C(±|?I^>»^W6 0-k«t*v^ 

ITffiS& 3 0 OffifcHISTtHSB 3 1 £tf Rj&firWjSffi 2 5 0 - k <&R5&(f 2 5 2 - 
kKmbUZo ttm®M&&3 0f±. »l<a£ifc<05BlKfcra*IU ffl*MtJUfi*B3 lK*v> 

Srfi 1 ^ ft&fitttffi*B3 3 CiJ^Tft^iai , a 2 a N £#ffi1-£o ft*. *B*Ht 
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[»1 7] 

. _! z 1 (co,m)v 

z 3 (to, m) = cos — — 

tad 



[0 0 5 7] 

CfUbWft&fca i , a 2 a N tt> R3fe#W*«2 5 0-k^^jS»2 5 

1-k -?*?ft.$[&2 5 1-kli, £*L<b£JBv^ MfrL^Oft^fi a i fcJfttil 

*J f±. V (V=l) ffi^tt*tt**frRfetEHrtfcfc*ffl#ttfc#L-C;W l"*/Mft* 
[0 0 5 8] 

$i\ v^^fp^Sg2 5 1 - kti> (NXN) 0@3£tr?!lHN b f o 

£ £"Cn MMT^JHn B F (tti) ©j i HNBFji (ttl) =6XP (jfflrj 

i ) -crab£„ fc/£U r j i = (dj/v) cosdi, ^li^tt©^ vli«f© 

jS$T?**o 0 i ttfflfflLfcv^-^H^IfiaoJfc&tt (ai,a» a»0^ 

*><7)t>fco) > 0i (i=2, N-V+l) li-e-^^N- 1 liom^^SI**^ 

[0 0 5 9] 

7^^i92 5 1- kl^ £<DjIM^iJHn b f («) fcffiv^ ?B;fte-A7 
(NBF) OWte^^poNBFff^iJW («) £fPJ&1-&o S^tr^JHN b 

f u) ©aMrfliw («) =hnbf _1 («) «rirm-r*i fc-e#^tts 0 ^-u, 

**fpj»2 5 1 -kl3\ tONBFfxfllW (o») fcfflv^ fTJfc^* (10) 
M$CF £fflv> N riib/^&^tfcO'V^MD c (w, m) ££JS1~<5>o 

jMfcfiWi, mi<ofm0>mRK&w&& (n) ( t-?^ 

* 6] tt- &) *\ a a 2) -e^s^a^** ( o** 7] t-rz) ^rnorn 

hfr-& : J&tfL<D'7X?MD c (a), m) tfCWSo 
[0 0 6 0] 

[tl 8] 



[■7X^8] 
M DC (w,m) = - 
[-77^9] 



F((o,z 3 ((0,m)) z 3 (to,m) € ^l/teVMS-^OlH*..^ 
F(w,e r ) z 3 ((o,m)€^f *fl»0>1Mfc " J " J 



J| F(w,z 3 (to,m)) | z 3 (co,m) € B&^bft: Vvfg-i§-<£>^J 



(19) 
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[0 0 6 1] 
1 91 



DTT.^ 1 0] 



M DC (w,m) - < 



I F(w,0 r ) | ZgCccm) € ft&TZ>fe^<Dffl& 
F(io,z 3 ((0,m)) z 3 (co,m)€M^t<£>P^<DM^ (jM? 



• • • (20) 

0101:, ±j£© [v** 7] [t** 1 0] O^J^^-To CtL^fi. ##»N= 3 , 
^>ttM=2©^C> a i <0;£fa*&Pl3fc"t*flr§-*fl&tB U a 2 ^a 3 <DJjfafr 

7^^M2 5 1 - k^&jSStLfctfrfcj^fc^flWJVx^MD c (», m) (i. ISJfe 
#-f»tbS&2 5 2-kfc»fe*i., RS&R-JH0ltti«B2 5 2 -kti, Y k (a., m) =Md c 
(co, m) Xj (co, m) Ci^ift^Yk (», m) £»ffi-f£o 
[0 0 6 2] 

XOfrtm-^Y (co, m) tfnhtlZo ^Lt, «^SI^S2 0 0i±> »&*Lfcfl*SMB 
*Y (co, m) «FWIffl«ast!l»^^v>r«FlH1Si«<Ofl|-^twJIU, «-5*frM&***>4 

[0 0 6 3.] 

JTFtt, [fl£3fctfc2] -e«^«*ffofc»^i:. ^MO^-C [^^7] [>;* 
* 1 0] *fflv>r#^«l*fifo*:»#fcOttll«rJtlSELfeffe^ab4o 
[£2] 





SIR1 


SDR1 


SIR2 


SDR2 


SIR3 


SDR3 




15.0 


7.9 


10.3 


11.1 


17.3 


9.0 


10) 


14.8 


1Z1 


5.9 


17.2 


14.6 


11.1 


15.4 


13.0 


8.3 


16.1 


16.1 


•11.4 



[0 0 6 4] 
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* JBJS*C*&o £lT-CI±*^^^f^lK« (III 1 K23tt&v**£j&g&5 
[0 0 6 5] 

Mfc2 0] 

BCc^m)-! 1 a ^ Z(W ' ffl) - a - 

[0 otherwise 

*4j$t4o 00x1* a k ^<b a k + v © VfflOftfE«&^trR5£flr^*fllltfi-*'& 

8Hh a m i n , amaxt±N ak-l<amin<ak, ak + V<amax<ak + 

v + i OfEHT?^5S-ra 0 
10 0 6 6] 

|*o-Cf ^liW Ctftt g (m) ***&^**H#Md c («, m) =B 
(cy, m) * g (m) £r> tlt^^^^^^^MD c m) 

[«C2 1] 




tfccov^^ fcWfc Mftt07^^M D c («, m) tLtUV'o 
[0 0 6 7] 

in 5 nnmw&m 

[0 0 6 8] 

Md c (tw, m) = itanh ( z (eo, m) — amin) — tanh ( z (o>, m) 
-am a x) I ° £ r»?>**&3^ROv^^J fc1"£o £23. ***ftz U, m) Kit, 
m\<0%m<r>^WM^\,tz^Mm.z i (», m) 3U*IB(HJfcz2 U, m) o^^<t 

) ^tfflv>i, tfc, « liffitOIEO$:-C£>&° i&RKJ&CT, 
Md c (<w, m) =Md c (to, m) /ma x (Md c (^ , m) ) 

[0 0 6 9] 

ttiiE# 2004-3093034 
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[0 0 7 0] 

fl&tf, a^lB^a^tT, /n-KtM^HB. 7^">^l/f^^, 
$E^t-7^£, *f^^i:U, DVD (Digital Versatile Disc) , DVD-R A 
M (Random Access Memory) CD-ROM (Compact Disc Read Only Memory) > CD 
-R (Recordable) /RW (Rewritable) itmmzmMfc t L X , MO (Magneto- 

Optical disc) ^F£. ^S^^'J^LTEEP-ROM (Electronically Erasable an 
d Programmable-Read Only Memory) ^^rfflv^ £ t^X^ & c 
[0 0 7 1] 

ttz, Z.<D-?uy9&(Dm,mte, #)x.l;f> *<D"fu7? A£ffi§lL*:D VD, CD-R 
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